Role of invariant tyrosines in a crustacean mu-class glutathione S-transferase from shrimp Litopenaeus vannamei: site-directed mutagenesis of Y7 and Y116.
Y6 and Y115 are key amino acids involved in enzyme-substrate interactions in mu-class glutathione S-transferase (GST). They provide electrophilic assistance and stabilize substrates through their hydroxyl groups. Two site-directed mutants (Y7F and Y116F) and the wild-type shrimp GSTs were expressed in Escherichia coli, and the steady-state kinetic parameters were determined using CDNB as the second substrate. The mutants were modeled based on a crystal structure of a mu-class GST to obtain further insights about the changes at the active site. The Y116F mutant had an increase in kcat contrary to Y7F compared to the wild type. Molecular modeling showed that the shrimp GST has a H108 residue that may contribute to compensate and lead to a less deleterious change when conserved tyrosine residues are mutated. This work indicates that shrimp GST is a useful model to understand the catalysis mechanisms in this critical enzyme.